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Introduction
rganophosphorus (OP) poisoning is a major medical problem worldwide. The World Health Organization has estimated that more than 300 million case of acute pesticide poisoning occur worldwide each year, and that most of these cases are due to OP intoxication. These OP compounds are likely to have more toxicity in developing countries due to its easy availability and less awareness which results in high morbidity and mortality (Kumar et al., 2010; Kim et al., 2013) .
Organophosphorus poisoning remains an important cause of morbidity and mortality, but no definite parameters have been identified as predictors of outcome. Prediction of morbidity at presentation might help in decision making in places of limited resources like rural settings in developing countries (Muley et al., 2014) .
Scoring systems have been continuously developed to predict outcome in patients with severe illness, to improve resource allocation and to assist in clinical decision-making particularly for intensive care unit patients. Acute physiology and chronic health evaluation II (APACHE II) system serves as a useful index for evaluating the severity of poisoning due to multiple organ system involvement. Moreover, the Sequential Organ Failure Assessment (SOFA) score has been shown to have a good correlation between predicted and observed patient outcome (Williams and Gannon2009; Mahrous et al., 2011; Kim et al., 2013) .
The quest for biomarkers in relation to OP compound poisoning started quite a long time back. OP labeled albumin in plasma, blood β-glucuronidase and paraxonase status have been suggested by some researchers to be very reliable marker for both diagnosis and prognosis. But all these assays are dependent on specialized laboratories and costly. So cheap and easily measurable biomarkers having prognostic value is the need of the hour (Sen et al., 2014) .
OP poisoning is associated with various biochemical abnormalities among which hyperamylasemia is well documented. Serum amylase could be considered as a better predictor of severity followed by lipase (Sumathi et al., 2014) .
Aim of the work
The aim of this work is to evaluate the role of APACHE II score, SOFA score, serum amylase and lipase in assessing severity and outcome of acutely organophosphate poisoned patients presented to the PCC of Ain Shams University Hospitals which may help in improving the course of management and deciding the pathway of care.
Patients and methods
This is a retrospective and prospective study of 200 acutely intoxicated patients admitted to PCC of Ain Shams University Hospitals (100 patients in the retrospective part and 100 patients in the prospective part of the study). An approval from the ethical committee was taken. In the retrospective part of the study information was collected from the sheets of the patients and an informed written consent has been obtained from each patient or from his/her caregiver for inclusion in the prospective part of the study.
Patient ̕ s Selection Criteria:
The selected patients were of both sexes with acute OP exposure.The diagnosis of OP poisoning was based on the following criteria as guided by Lee, (2001) (Vincent and Moreno, 2010) . The SOFA score was calculated in accordance with the standard methodology, during stay of each patient In SOFA score, six organ systems are weighted to give the final score O and ranges from 0 to 24 (Williams and Gannon, 2009) . 3. Biochemical analysis of serum amylase and lipase were estimated. Serum amylase levels between 0 and 95 u/l and serum lipase levels between 0 and 60u/l (Ahmed et al., 2009) . Serum lipase level was measured to exclude acute pancreatitis due to OP poisoning and to know whether increased serum amylase was of pancreatic or salivary origin. Serum ά-amylase has been measured on admission. Serum ά-amylase was measured by a kinetic method using Spectrum GALG2-CNP kit. Serum lipase has been measured on admission and was measured by a colorimetric test, kinetic method using Spectrum DGMRE kit. 4. Outcome of the patients:
The patients were classified according to the outcome into discharged and died patients 5. Complications:
All patients were observed during the study to the complications developed during admission in the hospital.
Statistical Analysis
The obtained results were revised, coded and organized for statistical analysis using SPSS (Statistical Package for Social Science) version 20 software. Mean, standard deviation (±SD) was done for numerical data. Frequency and percentage were obtained for non-numerical data. Comparison between outcome groups was tested by using Chisquare test for qualitative data, and by using Independent t-test for quantitative data. Correlation analysis (using Pearson's method) was used to assess the strength of association between two quantitative variables. Linear regression analysis was used to identify significant predictors of outcomes. P-value less than 0.05 was considered statistically significant. Receiver operating characteristic curve (ROC) was used to assess predictors of outcome with its cut off points, sensitivity, specificity, positive Predictive Value and negative Predictive Value. According to Peat and Barton (2005) , ROC curve determines sensitivity, specificity, and also can determine the significance of a test in predicting certain disease using the Area under the Curve (AUC) and its significance. Results A retrospective and prospective study was carried out on 200 patients of acute OP poisoning admitted to the Poison Control Center (PCC), Ain Shams University Hospitals. In the current study, the mean age was 23.4 and ranged from1 month to 63 years. There were 44.5% of patients in the age group between 18 to < 40 years and 37% of patients were in the age group < 18 years old, 53% of patients were females and 47% were males (table, 1). The outcome of the patients as shown in (table, 2) was as the following: 180 patients were discharged representing about (90%) and 20 patients were died representing about (10%). As regard complications developed, table (3, 4) showed that 24% of the patients in the present study developed complications. These complications categorized as 16.5% of patients developed respiratory failure, 12% were comatose, and 4% of patients developed pneumonia. As regard APACHE II score and SOFA score, table (5, 6) showed that the mean APACHE II score of patients was 6.37. The APACHE II score ranged between 0 and 38. There were 76% of patients had APACHE II score ≤ 9, while 12.5% of patients had APACHE II score from 10 to 14, there were 8.5% of patients had APACHE II score from 15 to 24 and APACHE II score was > 24 in 3% of patients. The mean SOFA score of patients was 2.34. The SOFA score ranged between 0 and 15. SOFA score in 88.5%of patients was ≤ 6, while in 4.5% of patients SOFA score was from 7 to 9 and in 7%of patients SOFA score was > 9.There was significant difference between discharged and died patients as regards APACHE II and SOFA Scores where patients who died had high APACHE II and SOFA Scores than discharged patients. As regard serum amylase and lipase, table (7) showed that there was significant difference between discharged and died patients as regards serum amylase and lipase, where hyperamylasemia observed in 83.3% of died. 33.3% of died patients had increased lipase. As shown in table (8) there was significant positive correlation between APACHE II score, SOFA score and serum amylase with the hospital stay duration, total atropine and toxogonin doses received. There was significant positive correlation between lipase and hospital stay duration and total toxogonin dose, but no correlation with total atropine dose. Table (9) showed that significant increase of APACHE II, SOFA scores and also increased level of amylase and lipase in patients who developed complications than those who didn't develop the complications. APACHEII, SOFA scores and serum amylase could be used as predictors of outcome of acute organophosphorus poisoning, while lipase couldn't be used in outcome prediction, table (10). ROC curve analysis to assess the predictor of outcome of OP poisoning (Table 11) showed that the area under the curve for APACHE II score was 0.986, SOFA score was 0.995 and compared to serum amylase was 0.852 Also, it was found that APACHE II score at cut off value > 10 had corresponding sensitivity 100% and specificity 90.56%, SOFA score at cut off > 5 had sensitivity 100% and specificity 90.56% and serum amylase at cut off > 95 had sensitivity 83.3% and specificity 87.5%. The accuracy rate of SOFA score (99.5%) was higher than that of APACHE II score (98.6%) and serum amylase (85.2%). 
Discussion
Organophosphates are one of the most common causes of poisoning, especially in developing countries, with high morbidity and mortality. This study aimed at to evaluate the role of APACHE II score, SOFA score, serum amylase and lipase in assessing the severity and outcome of acute organophosphorus poisoning presented to the PCC of Ain Shams University Hospitals which may help in improving the course of management and deciding the pathway of care. In this study 180 patients (90%) improved and were discharged and 20 patients (10%) died during treatment in the PCC. This was in agreement with results reported by Bilal et al. (2014) where the recovery in their results was observed in 90% of cases and death was observed in 10% cases. This ratio was close to this obtained by Godhwani et al. (2004) where it was 12%. Yamashita et al. (1997) reported a higher rate of 25%, while Dharmani and Jaga, (2005) reported fatality in hospital-based surveys of OP poisoning as high as 46%.
In the present study the mean age for the patients was 23.4 years and most of patients were belonging to teenager and middle age group (18 -40 years) represent 44.5% of the patients in the study. This finding was in accordance with Ahmed et al. (2014) and Banday et al. (2015) in which the incidence was highest in patients aged less than 40 years. There were only 2% of all patients included in the study above age of 60 years and this was in agreement with Chintale et al. (2016) . This could be explained by the vulnerability to various emotional conflicts that can happen during this phase (teenager and middle age groups) of life in which the people are most ambitious and productive (Banday et al., 2015) .
In the present study females were affected more than males. 53% of patients were females and 47% were males with a female to male ratio 1.1: 1. This was in agreement with Chaturvedi et al. (2014) and Gündüz et al. (2015) study in which also females were affected more than males. Banerjee et al. (2012) postulated in their study that male to female ratio was 1:1.38. On contrary to many other studies males were more affected than females (Muley et al., 2014; Sumathi et al., 2014; Ghaniger et al., 2016) .Causes of female predominance in the current study may be attributed to emotional liability of female to life stress and strains in our society than male also due to easy availability of OP compounds in the home as a household product (Z'gambo et al., 2016) .
In the current study 24% of patients developed complications. The most frequent type of complication was respiratory failure in 16.5% followed by coma in 12%. Bilal et al. (2014) agreed with these results, Also Chintale et al. (2016) reported that respiratory failure was the most common complication.
In the current study the mean APACHE II score of the studied patients was 6.37, APACHE II score in discharged, died, noncomplicated and complicated patients was 4.58± 1.52, 22.45± 7.61, 3.35 ± 1.28 and 15.94 ±5.12 respectively (P<0.001). The mean SOFA score of the studied patients was 2.34, SOFA score in discharged, died, noncomplicated and complicated patients was 1.41±0.57, 10.75±2.46, 0.961 ±0.18 and 6.729 ±2.19 respectively (P<0.001). There was statistically significant association between high APACHEII score and high SOFA score and severity of OP poisoning. This was in agreement with Singh et al. (2011) and Kim et al. (2013) studies in which APACHE II score and SOFA score were high in nonsurvivors than survivors.Also, Jabalameli et al. (2006) reported that APACHE II Score was highest in died patients and correlated with OP poisoning complications. These results also go with those of Kang et al. (2009) who reported that The APACHE II score was high in patients who died from acute organophosphate poisoning and those who had complications especially respiratory failure .Also, this was similar to results of Vosylius et al. (2005) who reported that the non-survivors had higher SOFA score than the survivors and the emergence of more severe organ dysfunction was strongly associated with mortality Sam et al. (2009) said that APACHE II score is a simplified physiological score assessing the severity of OP poisoning.
In the current study seum amylase in discharged, died, noncomplicated and complicated patients was 78.02 ± 26.39, 440.66 ±193.03, 57.9 ± 22.7 and 285.18±120.2 respectively (P<0.001). Lipase in discharged, died, noncomplicated and complicated patients was 29.92 ±12.0, 69.66±27.47, 27.26 ±12.77 and 53.79±21.11 respectively (P<0.001). OP poisoning is associated with many biochemical abnormalities. Among which hyperamylasemia often noted in cases of OP poisoning, may be due to the fact that acute pancreatitis is caused by excessive cholinergic stimulation of pancreas by OP compounds (Sumathi et al., 2014) .Hyperamylasemia was reported in this study more in died and complicated than discharged and noncomplicated patients. Thus this increase in serum amylase level was coinciding with severity, the same result was reported by Alawadi (2000) . These results go with Sumathi et al. (2014) who reported significant association with severity of OP poisoning with respect to amylase and lipase.Serum amylase and lipase can be used as a marker for recognition of severity in op poisoning (Adhil and Sudharsan, 2015) . Serum amylase levels may be considered as a marker of Organophosphorous intoxication, since it enables the early recognition of severity and to identify those at risk of developing the complications of Organophosphorous poisoning (Salame and Wani, 2017) . Among one hundred patients in the present study, hyperamylasemia was found in twenty four patients (24%) while hyperlipasemia was seen in 5 patients (5%). This was in agreement with Chaturvedi et al. (2014) where hyperamylasemia was more frequently seen in organophosphate poisoning. Sahin et al. (2002) concluded that acute pancreatitis was not a rare complication of organophosphorus poisoning. Acute pancreatitis is frequent in OP poisoning and increased serum amylase is less specific and sensitive. Hence, serum lipase measurement may be useful in patients with increased amylase levels for early diagnosis of pancreatitis (Lee et al., 1998; Sumathi et al., 2014) . As patients with hyperamylasemia had normal serum lipase, thus hyperamylasemia was contributed to be of salivary origin and not of pancreatic origin, this finding agreed with (Clark, 2002) .A previous report by Lee et al. (1998) explained that hyperamylesemia in OP poisoned patients may be due to excessive muscarinic stimulation, severe acidosis, or shock with subsequent hypersecretion of salivary glands.
In the current study there was positive correlation between APACHEII score, SOFA score, serum amylase and duration of hospital admission, total dose of atropine and toxogonin needed. While there was positive correlation between lipase and hospital stay duration and total toxogonin dose received by the patients, but no correlation with total atropine dose. This was in agreement with Coskan et al. (2015) , Hiremath et al. (2016) and Dong et al. (2017) where it was observed that patients with high APACHEII score and SOFA score needed longer duration of hospital stay and higher atropine and pralidoxime doses. Also, Salame and Wani, (2017) reported that increased serum amylase in severe cases needed high doses of antidotes. Sumathi et al. (2014) found that seum lipase didn't show significant correlation with plasma cholinesterase.
By using linear regression analysis with the indices studied in the current work showed that APACHEII score, SOFA score and amylase were highly significantly increased with death hence could be used as predictors of outcome. While lipase couldn't be used as outcome predictor. This was similar to results of Kim et al. (2013) , Sam et al. (2009) and Sumathi et al. (2014) . SOFA score is significantly associated with mortality and has strong discriminative power for predicting mortality (Kim et al., 2013) . Sam et al. (2009) said that APACHE II score is a simplified physiological score predicting and assessing the severity and mortality of OP poisoning and Kang et al. (2009) found that APACHE II score was significant predictor of mortality. Serum amylase could be considered as a better predictor of severity and outcome in acute OP poisoning (Sumathi et al., 2014) In contrast, Adhil and Sudharsan, (2015) reported that lipase can be used as a marker for recognition and predicting outcome in OP poisoning.
In the current study, ROC curve analysis to assess the predictor of outcome of OP poisoning showed that the area under the curve for APACHE II score was 0.986, SOFA score was 0.995 and compared to serum amylase was 0.852 Also, it was found that APACHE II score at cut off value > 10 had corresponding sensitivity 100% and specificity 90.56% , SOFA score at cut off > 5 had sensitivity 100% and specificity 90.56% and serum amylase at cut off > 95 had sensitivity 83.3% and specificity 87.5%. Also, in this study the accuracy rate of SOFA score (99.5%) was higher than that of APACHE II score (98.6%) and serum amylase (85.2%).These results go with those of Sumathi et al. (2014) where the area under the curve for SOFA score was 0.896 and for APACHE II score was 0.716, The accuracy rate of SOFA score 83.2% was higher than that of APACHE II score 67.9%. Kim et al. (2013) showed that serum amylase was 0.714. And the accuracy rate of serum amylase was 71.4%.
SOFA score had the highest accuracy and predictive ability followed by APACHE II score while serum amylase was the least one. This was in agreement with Baradari et al. (2016) and Shabir and Maqbool, (2017) "SOFA score is able to predict outcome significantly". Kim et al. (2013) concluded that SOFA score is more useful in predicting mortality, and easier and simpler than APACHE II score. Conclusion SOFA score, APACHEII score, serum amylase and lipase had a role in assessment of severity of acute organophosphorus poisoning but only SOFA score, APACHEII score and serum amylase could be used as predictors of outcome. SOFA score is more useful in predicting mortality, and easier and simpler than the APACHEII and serum amylase. Such objective information is routinely collected in the emergency department and can help emergency physicians to quickly detect the severity of OP poisoned patients and predict the poor outcomes of those who need intensive care admission.
